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Abstract of JP 5286973 (A) 
PURPOSE:To obtain a novel compound which is 
useful as an antianxiety agent, a narcotic antagonist 
or a cerebral function activator because it has high 
affinity to benzodiazepine receptor. 
CONSTITUTION :A compound of formula I [R is 
(substituted) aryl, (substituted) aromatic heterocyclic 
ring; ring A is an alicyclic ring of 5 to 9 members], 
for example, 2-(3-isoxazolyl)-1 ,6,7,9- 
tetrahydroimidazo[4,5-d] pyrano[4,3-b]pyridine. The 
compound of formula I is obtained by reaction of a 
compound of formula II with an acylating agent such 
as benzoyl chloride in a solvent such as pyridine 
followed by ring-closing reaction of the resultant 
compound of formula III. 
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NMR (D2O) 5 : 1.86 (4B, in); 2.70 (2H, a); 2.78 
(2H, m); 7.03 (1H, in); 7. 34 (1H, a); 7.64 (IE, a); 
8.30 (IE, s) 

[0 0 4 1] Ia-4 (R=3-?XX;W : <*JKfl 
4) 

HA: 3 3 1 -3 3 41C (ftM) 

NMR (D* 0) 6 : 1.88 (4H, in); 2.76 (4H, d) ; 7.13 2 

NH 9 



(U) 



m); 7.47 (1H, m);7.79 (IB. a); 8.35 (IE, s) 
[0 0 4 2] I a — 5 (R : 2 - 7 U ;W : (£KW 
5) 

288-29 2<C (##) 
NMR (D2O) <5 :1.92 (4H, a); 2.78 (2E, m) ; 2.85 
(2fl, m); 6.69 (IE, m);7.03 (IB, m); 7.75 (lfl, m); 
8.51 (lfl, s) 

[0 0 4 3] Ia-6 (R=3-^^-5— fV** 
W)M : (*J6W6) 
SfoS: 272-28 Ot: (##) 
NMR (DMSO) 6 : 1. 91 (4H, br.s); 2.41 (3H, s); 
3.11 (4H, br.s); 3.42 (1H, br.s, NH); 7.57 (1H, 
s); 9.29 (IB, s) 
[0 044] $mtft7^1 2 
Mfcl 2] 



30 



NH 2 HN — p 



R 



hc 1 



(lb) 



(I I 1 b) SfflRlRStUTltlBfflltRflHC 40 a); 8.39 (lfl, a); 9.16 (lfl, s) 



Ib-1 (R=4-^DD7xZW : («M7) 
1LA: 2 9 l- 2 9 7t: (##) 
NMR (D*0) (5 : 3. 17 (2H, 1); 4.20 (2H, a); 4.86 
(2H, s); 6.99 (2H, d);7.34 (2H, d); 8.63 (IB, s) 
[0 0 4 5] lb- 2 (R = 2-^XXJW : (Xlfiffl 
8) 

ftt&r 2 8 5t2 8 8t 

NMR (DMSO) a :3.16 (2B, t) ; 3.40 (IB, br.s); 



[0 0 4 6] lb- 3 (R:3-?XX;W : (&JM 
9) 

St£: 30 0-3 0 6<C «*#) 
NMR (IfeO) <5 : 3.06 (2B, t) ; 4.16 (2B, t) ; 4.92 
(2B, s); 7.28 (IB, m);7.51 (IB, a); 7.95 (IB, a); 
8.63 (lfl, s) 

[0 0 4 7] Ib-4 (R=2-7U;W : (gJEfll 
0) 

lt£: 270-27 413 (#*?) 



4.08 (2fl, t); 5.12 (2B,s); 7.34 (IB, a);7.97 (IB, 50 NMR (D2O) 6 :3.13 (2B, a); 4.19 (2B, t); 4.98 
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(2H, s); 6.72 (1H, in); 7. 20 (IB, m); 7.79 (1H, s); 
8.77 (IB, s) 

[0 0 4 8] Ib-5 <R=3-*:fJ|/-5 — fV** 
^/U*) : 1) 
HA: 2 6 6-2 7 2<C (4MB) 
NMR (IfcO) 5 :2.42 (3B, s) ; 3.24 (2fl, t) ; 4.24 
(2H, t); 5.10 (2H, s);7.U (IB, s); 9.05 (lfi, s) 
[0 0 4 9] lb- 6 (R:2-tfUv;W (2ffigg* 

NH 2 



i6 




N 



2 

(He) 



CD""' 



(II Id) 

its® (i i id) taftBRtisTfmmitnmiz 

Id-l (R=3— fy***yj*) : (^J6W2 
0) 

HA: 2 5 2-2 5 6<C 

NMR (D*0) <5: 2. 4 6 (2H, m) ; 3. 
2 7 (2H, t) ; 3.3 1 (2H, t) ; 

7.0 9 (1 H, m) 8. 9 4 (1 H, 
m) ; 8. 95 (1H, s) 

[0 0 5 8] I d - 2 (R=3-*3MU-5—f 7** 
■9VUJM : OdKM2 1) 
HA: 2 9 0-2 9 3t Uffi) 
NMR (D2 O) d : 2.42 (3H, s); 2.45 (2B, ■); 3. 



♦ SO : (£i&0Jl 2) 
HA: 2 6 5-2 8 1 *C 

NMR (D2O) <5 : 3.13 (2B, t); 4.19 (2H, t); 5.00 
(2B, s); 7.58 (IB, m) ; 7. 95-7. 97 (2H, m); 8.63 (lfl, 

d); 8.68 (IB, s) 

[0 0 5 0] &KbW1 3^1 9 

[ft 13] 



(i 1 1 c) *mm®tLx$mmitmmz 

I c-l (R=7i-iM : (*SS0J1 3) 
HA: 2 5 3-2 5 8t: 

NMR (DMSO) 6 : 1.72-1.96 (6H, n); 3.01 (4H, m); 
7.31-7.59 (5H, m); 8.30 (IE, s) 
[0 0 5 1] Ic-2 (R = 4-^DD7xZiW : 

odm i4) 

■A: 298-32 0t (##) 

NMR (DMSO) 6 : 1.68-1.92 (6H, id); 3.33 (4H, m); 
7.72 (2H, d); 8.44 (2H, d); 9.06 (1H, s) 
[0 0 5 2] Ic-3 (R=2-^X-;W : («im 

1 5) 

HA: 2 7 1-2 7 41C 

NMR (D*0) 6 : 1.72-1. 96 (6H, m) ; 3.03 (4H, m); 
7.07 (1H, t); 7.52 (IB, d) ; 7.66 (IB, d) ; 8.23 (1 
H, s) 

[0 0 5 3] Ic-4 (R=3-^X~;W : Q 
1 6) 

H A : 2 6 4 - 2 7 1 <C 

NMR (D2O) d : 1.74-1. 99 (6H, m) ; 3.07 (4H, a); 

NH 2 




N 



HC 



(Ic) 



^7.37 (IB, n); 7.52 (IB, m); 8.03 (IB, m); 8.40 (1 
B, s) 

[0 0 5 4] Ic-5 (R=2-7>j;W : 1 
7) 

HA:250-2611C 

NMR (D2O) 6 : 1.75-1.99 (6H, m); 3.10 (4B, m); 
6.74 (1H, m); 7.24 (IB, m); 7.82 (IB, d); 8.52 (1 
20 B, s) 

[0 0 5 5] Ic-6 (R = 3->fy***7U;W : 

(SMI 8) 
MA: 19 1-1 9 31C (##) 
NMR (D2O) (5 : 1.78-2. 02 (6B, m); 3.24 (4H, m); 
7.15 (IB, a); 8.86 (IB, s); 8.96 (IB, m) 

[0 0 5 6] Ic-7 (R = 3-*^-5 — fV** 
#7'J;» : (£ttm 9) 
HA ; 2 4 3-2 6 0*0 (##) 
NMR (D2O) 6 : 1.77-2. 03 (6H, n) ; 2.43 (3B, s); 
30 3.23 (4B, in); 7.14 (IB, s); 8.84 (IB, s) 

[0 0 5 7] &»W2 0^2 4 

[ft 14] 

HN — n — R 
N 




HC 1 



(Id) 



25 (2B, m); 3.30 (2H, m);7.05 (IB, s); 8.91 (IB, 
m) 

40 [0 0 5 9] Id- 3 <R=2-hr>J>W : (HJg^) 
2 2) 

HA: 2 4 2 -2 5 6X: 0MB) 
NMR 0)2 0) (5 :2.38 (2H, 0) ; 3.17 (4H, t) ; 7.67 
(IB, m); 8.00-8.12 (2B, m); 8.67 (IB, m); 8.76 (1 
B, s) 

[0 0 6 0] Id-4 (R = 4-*h*v7x-,W : 

(§$55012 3) 
HA : 3 0 9 -3 1 6*0 Uffi) 
NMR (DjO) 6 : 2.45 (2B, m) : 2.86-2.99 (4B. m); 
50 3.69 (3H. s); 6.54 (2B, d); 7.19 (2B, d) ; 8.30 (1 
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H, s) 

[0 0 6 1] Id-5 (R = 4-^W7ir;W 
(^68^2 4) 
BA: 3 3 Ot: WM) 

NMR (D2O) 6 :2.18 (3H, s); 2.22 (2H, b); 2. 
(4H, a); 6.92 (2H, d);7.19 (2H, d); 8.25 (IB, s) 

NH 2 

ox 

3,4"-y7$y-7, 8-ytHD-5H-tf7; 
[4, 3-b] t!Uy> (I I 1 b) 0MHI1ICT'& 
00 5. 8 8 g*^^;V*;PA75 F5 OBlfcStf* 
i*T, *»TlCT*ft3— fy****/U*4.4 3g 
(Dmt^VyA. 7mlg$£l!D;tT^fiT4 5£l«Jj| 
&U hyx^75>4.7ilftlPjtT3EfclWHrot 

A 5 0 0mgctm£X7^>^U:3-;W 9ilfcttATl 
5 0TC©}ft»±-(f5eiHln!KTS. K«£MJE£®L 

ft * £ jfc* £ # n □ — f y 7 n / v £ Pi *S 
»LTfc£fc (lb- 7) 5.7 6g OK*: 7 4%) 

NH 9 



* [0062] mmm2 5 

2- (3-^y^»7'J;W -1,6,7,9-5^7 
hjjgjj^y [4, 5-d] bT^/ [4, 3-b] hTU 
v> (I b-7) 
[ft 16] 




(Ib-7> 

tt»fcl/T»S. MA: 3 4 5-3 4 7TC (# 

[0 0 6 3] tc*»«tM (%) C12H10N4O2 £LT 
ffgfi:C,59.50; H,4.16; N,23.12 
SISML : C, 59. 33; H, 4. 23; N, 22. 91 
NMR (de-DMSO) 6 :2.98 (2H, t); 4.05 (2H, t); 
5.01 (2H, s); 7.23 (1H, d); 8.83 (1H, s); 9.21 (1 
H, d) 

[0 0 64] mm26 

20 2- (5— f y^»»yjJW -1,6,7, 9-f-hy 
bFp*f syy [4, 5-d] b^/ [4, 3-b] tf U 
X> (I b-8) 




5->f v***7-;i<*a#>h12 6 4ng*A**^^ 

;p#**Uy>hU75 H3. 5ilt7-fehnhU;b0. 
4Blt**U OlCfCTffift^-^2 7 2mg£«T 
U n*WT3 0»IMt^6. £<Djg*tCft£tt (I 
lib) 3 5 OigfclOAT, 4Wrm«»L&©"6, £J6 

■ifcjfc^u 1 5 ox:t3. 5NfWjD3»-r5. 

77^-t8SU jfift^^l/>-^^y-;i/ (3 0 : 

SBiBfiLTft^* (I b-8) 17 0ing («* : 3 3 

%) LTf|£. Rt£ : 3 2 9 - 3 3 3^*40 



(Ib-8) 
r «W» 

[0 0 6 5] 7C*#«f«t (%) Ct2HioN4 0 2 -l/3H2 0tb 
T 

tf-gfit: 0,58.06; H,4.33; N,22.57 

^fflffi : C, 58. 06; H, 4. 35; N, 22. 42 

NMR (de-DMSO) 6 :2.99 (2H, t); 4.05 (2H. t); 

5.01 (2H, s); 7.22 (1H, d); 8.82 (1H, d) ; 8.84 (1 

H, s) 

[0 0 6 6] 3aS032 7 

2 -7xx;i/- 1, 6, 7, 9 - T-h7b FD>f 
[4, 5-d] b'^y [4, 3-b] g Ux> (I b- 
9) 

[ftl 7] 



NH 2 HN — jH| 

oCc— air" 



HC 1 
( Ib-9) 



ft&« (I I 1 b) 4 0 0i*£ftJR«B3 4 7ag£#U 
U>B6grcHAU 13 0 ICOttB-LT 5 «fBMRIJR"r 
S**&*aU **£2JP*T7>*~7*T7;i/ 



50 



y-J^6HlS«lxTBfiMfc^ft (I b-9) 5 5 9aig 
(«* : 8 9 SO ^SfeteSi: LT**. ItA : 2 6 9 
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-2 8 6<C wm) 
[0 0 6 7] NMR (DMSO) 6 : 
3.17 (2B, t); 3.42 (1H, br.s); 4.09 (2H, t); 5.16 
(2B, s); 7.62-7.66 (3H, m) ; 8.35-8.44 (2H, m); 9.2 
4 (1H, s) 

7C*»«f«t (%) CisfcsONj-HClthLT i 
NH 2 

P^^^NHCO-^S 



20 



*fffffi:C,62.61; H,4.90; N, 14.60; CI ,12. 32 
*8HB:C,62.67; H, 5. 01 ; N.14.80; CI, 12. 38 
[0 0 6 8] jaSgj|2 8 

(i b-7) mm^OL^m 

Mfcl 8] 



(D 2 b) 

-fv***»/y*7syfcrys?> (i 1 2b) mnm 

2-Z%ffi 2 6 0mg$-X5 i l^>^U n— Jl. 4ml KftJA 

t. i 5 o-c-cs^Pflin^SJSts. 

fi& «Tffi-r*H#*««UTfl:^« (i b — 7) 20 

6mg (JR* : 8 5%) £HSiBB2:LT#*. 
BJtjfcfc.fctfX'^ MW»S*lMi2 STftZnttit'S 
(1 b-7) fflTB©*M* 

[0 0 6 91 (1) Jg&ffi:fflU&3 2 1 -3 2 5t; (# 
&) 

TCsflftflHI (%) Cuai^OjCl-l/^OiiLT 
ffh^tffl : C, 50.89; H.4.09; N.19.78; CI, 12. 52 
&aJfit:C,50.90; H.4.13; N.19.50; CI, 12. 38 
[0 0 7 0] (2) 'J>ii:i,^2 3 9 - 2 4 1t 

7Gl!i#8Ht (%) CiaHiaN^P-lfcOtbT 
f)-gfi:C,40.23; H.4.22; ff, 15. 63 

NH 



NHCO- 



20 




(I b-7) 
:C,40.05; H,4.19; N, 15. 39 
[0 0 7 1] (3) **>X;MC/Rtt:Bj&2 1 9- 
2 2 2<C (*H» 

7C*»«f« (%) Ci 3 Hi4N 4 0 5 S-l/3H20^bT 
if-gffi:C,45.35; H,4.29; N, 16. 21 ; S.9.31 
mmm : C, 4 5. l 7 ; H, 4. 1 6 ; 
6. 1 9 ; S, 9. 5 6 
[0 0 7 2] (4) VW>KI6:«£33 1 

7G*Mrtt (%) Ci e Hi 4 N 4 Oe <hl/T 
H"K«:C, 53.63; H, 3. 93; N, 15. 63 
gflHS : C, 53. 73; H, 3. 93 ; N, 15. 62 
[0 0 7 3] ggggjj 

2- (3-^V;fr*»»/UJlO -7, 7- yj* 5^-1 
H-^5?V [4, 5-d] v^P^>? [b] bfUv 
> (I e-1) 
[ft 19] 



N, 1 



3 3 6 



HN- 



(H2e) 




* HC 1 
(U-l) 



4-7^7-3 - (3 V^^+h7U;l/75 7) - 

6, 6-v^^;i/->^D^>^ [b] tru^> (i i2 

e) 2. 0 5 gtCX^l/>y»Jn-JI/2 lmi£Jn*.T, 
15 0^3. 5WrlWJ!lD»-r*. ««*«BE1»3SLTft 

SSL, Jfi{fc^^U>-^^/-^ (3 0/1) T^m 

£iO;iTfb&#! (I e-1) Offi&Jfil. 9 0 g (iR 
* : 8 2 %) S^C:270-27 2t: 

[0 0 7 4] yu£##r<I (%) CnHisfoOClfcLT 
ftfl£«:C,57.83; H.5.19; N, 19. 26; CI, 12. 19 



^aitt : C, 57.53; H, 5. 31 ; N, 19.09; CI, 12. 31 
NMR (de -DMSO) 6:1. 26 (6H, s) ; 
3.0 8 (2H, s) ; 3.12 (2H, 
s) ; 7.4 0 (1H, d) ; 9.3 4 (1 
40 H, d) 

[0 0 7 5] %MM3 0 
2- (3--fy**»»/'JjM 

^-6, 7,8,9-fh7hHP-lH--fayy 
[4, 5-c] t7^'Jy> (I g-1) 

Mb2 0] 
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NH, 



NH 0 



dig) 
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HN- 



(Ifi-1) 



3->f V***y-JV**#>B2 7 4ng&A+^^ 
5ilfC**U 0t:tTiSft^^-Jl/2 8 8fflg^«ST 

u HMT3o»row*-r*. 3,4-^7^-6 

-ih*^;^-;V-5, 6,7,8-rh7tFD 
[1, 6] t7f'Jy> (I I 1 g) OMM!3T?£ 
J*) 5 2 0mg^iIDAT, 4iS[B«#1-£. 

^l/>-Cttffl-r^o ttffl**x^U>ifUa-;n 5ml 

icS^u 1 5 0icT4imtoittr*. 

-ICTfifSU *ft^^U>-^^y-^ (5 0:1) 

* * naausft ft ;* * / sh * 

NH 2 

* (Elf) 



*»BLTfl:fi* (Ig-1) <Z)teS4 1 Omg («*: 6 
0%) HA: 2 7 1-2 7 3t: ($H» 

[0 0 7 6] 7C*»«f« (X) CisHisfotochl/r 
ffgH : C, 57. 50; H, 4. 82; N, 22. 35 
10 ^fflfi : C, 57. 47; H, 5. 02; N, 22. 25 

NMR (de-DMSO) 6 :1.24 (3H, t); 2.99 (2H, t); 
3.79 (2H, t); 4.13 (2H, q) ; 4.90 (2H, s); 7.28 (1 
H, d); 8.82 (1H, s); 9.22 (1H, d) 
[0 0 7 7] g««3 1 

2- VfrfrlJVUjlO - 1, 6, 7, 9 -fh7 

bJjPiayy [4,5-d] gj^gy [4,3-b] 
bfU>?> (I f-D 
[ft 2 1] 

HN- 



n r< Ti — i- i n 

s "yV n 



(I I 1 f) &ffl5MWi:LT**«|2 6tH« &4.13 (2H, s) ; 7.24 (IB, d) ; 8.81 (1H, s); 9.21 (1 



\zKfoz#z>tit£m (i f-D wmnz* ha: 

2 5 3-2 5 5*0 

7n*»flr« (%) CufcoTfeOS-l/ffliOtLT 
ffl-JM :C,55.16; H,3.99; N, 21.44; S, 12. 27 
:C,55.17; H.4.21; N.21.23; S, 12. 05 



fl, d); 13.76 (lfi, br.s, NH) 
[0 0 7 8] ^j§^3 2 

2- (3--f v^-»yu;w -6,7,8,9-fh7 

hHP-lH-<a^y [4,5-c] ^;'J> (la 
-7) 



NMR (ds-DMSO) <5 :3.04 (2H, »); 3.20 (2H, t); X30 lit 2 2] 



NH 2 



(Ha) 

ft^* diia) z&%®ntLTmmM26tf3\m 

\ZKfc2VZ>ti££®l (I a- 7) A«ften^ HA: 

2 2 2-225^. 

7C*»«f« (%) CuH»iN40tUT 

M4MI :C,63.41; H.5.18; N,22.75 

%fflm :C,63.42; H,5.18; N.22.48 

NMR (d & -DMS0) 5 : 1. 86 (4H, a); 2.92 (2H, a); 

2.99 (2H, a); 7.22 (1H, d); 8.75 (lfl, s) ; 9.19 (1 

H, d) 

[0 0 7 9] Hd6fll3 3 

2- (3-<VtWUJW -lH--f$ffV [4, 
5-d] ->»P^>» [b] gU>?> (Id-1) 
ft£* (I I Id) «ffi»TO2:LT£*H2 6J:H4i 



HN- 




N 



(Ia-7) 



KE*3tt*£fcfcJ:Dfc£1fc (Id-1) H 
A: 2 5 0- 2 5 5X: 
7C*»«r*l (*) Ci 2 HioN<0-l/3H20<hUT 
ff-gM : C, 62. 06; H, 4. 63; N, 24. 12 
40 588M:C,61.97; H.4.61; N.23.97 

NMR (de-DMSO) 5 : 2. 18 (2H, m) ; 3.02 (2H, t); 
3.14 (2H, t); 7.25 (lfl, d) ; 8.77 (1H, s); 9.22 (1 
fl, d) 

[0 0 8 0] ga6W3 4 

2- (3--f Vj^a^Ujk) -6,7,8,9-fh7 
bHP-lH--f5^/[4 t 5-c] t7^'Jy> 

(U-2) 

[fk2 3] 
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(Ig-l) 



HN- 



HN' 




24 

N 
I 

O 



&BB¥5- 2 8 6 9 7 3 



( Ig-2) 



*Jfi«3 0-e»6tl&ft^« (I g-D 4 9 0mg£2 
5 2 5 ml ICJD^T, 7 0 TC"? 5 

s m&ft*> z n n * )i a - * * j -jirmMt zwnz 
ts. mt*Tv>-*?j-)v (10:1) &p,t§m 

ft£« (Ig- 2) 3 3 5mg OR*: 8 9%) 
St*: 2 7 8-2 8 11C 

[0 0 8 1] 7C*»«t« (%) CuHiiNsO^bT 
ftJMI : C, 59. 74; H.4.59; N,29.02 
:C.59.54; H.4.71; N,29.31 
NMR (d 6 -DMS0) 6 : 2. 87 (2H, t); 3.10 (2H, t); 
4.15 (2H, s); 7.21 (IB, d); 8.76 (1H, s) ; 9.18 (1 
H, d) 

[0 0 8 2] j«W3 5 

2- -8-7^7^-6,7, 
8,9-fh7bKP-lH-<^^; [4,5-c] 7" 
7^'Jy> (I g-3) 

WB**«T»^n&ft^» (ig-2) 9 smzmt 

U>^6HISfiUT7'feWWfc'&« (I g-3) 6-8 ng 

(JR» : 6 1 %) 
R£: 2 3 6-2 4 0<C 
7C*»#ffi (%) Ci4fc3N 5 02 vl/4HfO£l/T 
WEfilrC, 58.43; H.4.73; N, 24. 33 
^fflM:C,58.52; H.4.62; N, 24. 20 
NMR (ds-DMSO) 6 : 2.52 (3H, s) ; 3.31 (2H, t); 
3.96 (2H, t); 5.35 (2H, s) ; 7.13 (1H, d) ; 8.57 (1 
H, d); 8.99 (1H, s) 

[0 0 8 3] jQBfl|3 6 

2- (3--f y^-»yu;i/) -8-^^-6,7, 
8, 9-fh7bKn- 1H- f gg*/ [4,5-c] jr 
7f'Jy> (I g-4) 

*KM3 0?ft&n&fc£tt (I g- 1) 6 8 0mg£x 
HP77>1 2 0nl(c8»U *Ht{fcU^A7 
JI.ax»>A3 3 0ing*lnAT6WflBa«ff-r4. E*»* 

T£flT3o#sBM-*. ffuajs&fflMu 

iffiLT#^n^>SS$r7;P^t^7A^D^h^^7^ 
-KT«HU ffi{b^^U>-^^/-;P (5 0/1) 



-4) COifigJg3 4 Omg OK* : 5 3%) ^i5o & 
j&: 2 4 3-2 4 713 (#£?) 

7tm#mm (%) c^esNsOci -footer 

ff-gffl:C, 45.09; H,4.94; N,20.22; CI, 20.48 
10 S^fflffl : C45.07; H,5.07; N, 19. 95; Cl,20.75 
[0 084] ##fl)l 

3, 4-v7* /- 5, 6, 7 > 8-rh7bKD^;U> 
(Ilia) gV&g 

(1) 3-75/- 5, 6, 7, 8-fh7bHn^; U 
> X 

3-XbD-5,6,7, 8-fh7tKD+yU> (B 
ull. Chem. Soc. Jpn. 63f (1 99 
0) »2 8 2 0HE«©*JSfcT^I» 15.8gi5 

6g^^^y-;i/3 o omiicsaa 
«^MjE®*UTii6n^miei.^c^7 c i->-^v 

^nK;vx-^*6B18iir*t«Hflsft*i 12. 
7 6 g («* : 9 7%) #l6fifcLT»£n*. i&£ : 
9 7-9 8t: 

[0 0 8 5] (2) 3-HJ»nn7-fe3 1 ;P75/- 
5, 6, 7, 8— rh7bKD3r/U> _2 

(1) -e^&nfcfls^ttx i 2. 6 9g«hhux^;u7 

5>2. 4ml^ffilb^5 1 l/>l 3 OaUcUDAT, *»« 
WT\zmth ] )9nu7 J t?)ll 0. 5mltf)&{t 

X2 0»HfflH*Lfc«, fi»ft«**»AT, 7>*x 

xm?z>* ttmm***mkv>f*wj*?wik& 
^ u >-e«ta$ n^ta**»sifjw> e fen, 

SBfc£«T2 2 4 . 2 1 g ( IR$ : 9 6 %) tft&t 
Ujl^ Ht£: 1 5 7-1 5 9t 
40 [0 0 8 6] (3) 3-m^DP7tf^7gy- 
5,6,7, 8-rh7t:Ha^/'J>- 1 - ttvF 
1 

(2) X%*>ntzVC%®2_ 2 4. 0 3g^k^5 1 U> 
4 0nlfc»J&>U Sfi*CT8 OXm-^PDjSSJftSK 
2 1. 2 g £JjDAT4 S^IMMM"*. KJMBGttfc>r 

y^Dt:;px-xJU^DuAT, Jgs£«®f stgssft 

ft«3.2 5. 0 6 g (A* : 9 9%) #J|6fi£UTl§& 
n^> e K£: 24 4-2 4 6V (5MB) 
[0 0 8 7] (4) 3-7>;-4-lhD-5, 6, 
50 7 t 8-Th7bPD^;U>- 1 -5frfr»>F 4 
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(3) T#Shfcte&*3 l.oog&ffim (d = 
1.5 2) 5. 0nl£Jn*_T5 5r0>»«KT5P#|«jat# 

^DTh^7>r-icT«»r«. 2%**y-;i'/* 

g OK*: 7 8%) fttt#fllt»ttT»*. BjS: 1 
9 9-2 o it: 

[0 0 8 8] (5) 3,4-v7a7-5,6,7,8-x 
h^fc:Hn»yu> (Ilia) 

(4) ?&t>ntzit&%l± 5.0 0gi7*--y^ 
1 2.9gW>;-Wl:iAU «fi«ffiicTg« 

f»ti^aiS&7^^*^A^nYh^7^-icT« 

^ft(IIla) 3.37g OK* : 8 6 %) 
UT#^n ft. HA : 1 6 9- 1 7 0<C . 

Ttmftttm (%) c 9 Hi 3 N 3 ibT 

fUM :C,66.22; H,8.03; N.25.75 

gfflm :C,65.93; H.8.00; N,25.50 

NMR (d 6 -DMS0) 6 : 1.68 (4H, id); 2.38 (2H, t); 

2.54 (2H, t); 4.26 (2H, s, NH); 4.97 (2H, s.NH); 

7.47 OH, s) 

[0 0 8 9] RttfcLTfc^tt (I I 1 bK (I I 1 

c) *3<ttf (i 1 1 d) #*sn*. d 1 1 b) :H 

jftl 9 6-2 0 OTC (##) 
7C*^*f« : CaHiifoO-fcO^LT 
ft3M:C 52.45; H.7.15; N,22.94 
*iW:C,52.18; H,7.08; Ef, 22. 71 
NMR (CDCI 3 ) 6 :2.88 (2H, t); 3.05 <2H, br.s); 
3.84 (2H, s); 4.00 (2H, t); 4.63 (2H, s);7.87 (1H, 
s) 

[0 0 9 0] (IIlc) : Bt^Cl 6 7- 1 6 81C 
7C*»«f« (%) GoHisNj^LT 
tUMt :C,67.76; H.8.53; H.23.71 
: C, 67. 76; H.8.48; N,23.47 
NMR (d»-DMS0) 6 : 1.48-1.74 (6H, n) ; 2.58 (2H, 

a); 2.70 (2H, n); 4.26 (2H, s, NH); 5.02 (2H, s, 
NH); 7.36 (1H, s) 

[0 0 9 1] (I I Id) :HA1 9 0-1 9 31C 
7c£5>#rfi (%) CsHiiNs^LT 
tUMt :C,64.40: H.7.43; N.28.17 
£««:<:, 64. 43; H.7.37; N.28.02 
NMR (ds-DMSO) 6 : 1.94 (2H, n); 2.61 (2H, t); 



(14) #BB¥5-2869 7 3 

26 

2.63 (2H, t); 4.26 (2H, s, NH); 5.08 (2H, s,NH); 
7.43 (1H, s) 

[0092] mm 2 

4-7^/-3- 7AZZ 
yj-ybHP-SH-t'^J-b] tfUv> (I I 
2 b) 

(1) 3- (3->fV^»yUJW 7^/-7, 8- 
vtrFD-SH-bf^y [4,3-b3 fcfUS^-l- 

20 3-nhD-7,8->?tHo-5H-^^y [4,3- 
b] tfUv> (Bu 1 1. Ch em. Soc. J p n. 
63#(199 0)*?g28 2 0HC«O*ftfc:T'& 
«) 2. 0 0 g^mt^U>4 OnlfcWKU Sfifc 
Tm-^DD 2 . 6 3 g *to*T-*»W 

filSiifcx* y * o n*;w*8-&**> ^S«Si-r 

££3-XM3-7, 8-vt HO-5H-tf7/ [4, 
3-b] HUv>C0 1 -^yH^Ife(8il. 8 2 g 
2? OR*: 8 4%) *q»6*l*. £0)1*31 . 4 7 g£*£ 
7-;Ky7^WA7aH (1:1) CDjg£«7 
SiHCjgtfU 1 0%/^v^AjK«1 0 OngOMfltS 

nsa*gn£x* y -jPTisfe#LT 3 - 7$ y - 1 

*v F0«fe*6S 1 . 0 8 g MX* : 8 6 %) 

3--f V#*"*7 l J;i/ *;V#>»^DU F6 9 Omgtf) 

y^?WM7^ H2 0mlCD*?«^*?&TTHU> J > 

4 1 4mg£iJDAT, *^T#&n&3-7^y- 1 -* 
5» 3 0 *#ICT3 0#«, S 

*ffflbfcB#*Jt»U x*y-;raft#L£ 

»*t-^tgaft^*A 1 - 1 3 g (4X* : 8 6 
%) #*fittftfcLTll&ns. HA: 2 6 0-2 6 5 
t: (ih» 

[0 0 9 3] (2) 3- (3-^V^^yU^) 7^ 
/-4-rhD-7,8-yhHP-5H-H7y [4, 
3-b] ^Jy>-l-^yF _6 
f6fi«j«3. 2«MC (1) T?#^n&ft;^«A©ttft6 

5 3ag^^)»b, 5 5T:iCT3»B«»M-6. 

•10*«fi*ft5 5 lmg («*: 7 0%) a 
A: 1 7 4- 1 7 6t dm) 
[0 0 9 4] (3) 3- (3— f V^^/'JJM 7^ 
y-4-xhn-7, 8-yhHD-5H-b:7y [4, 
5» 3-b3 b!Uy> 1 
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(15) 

21 

(2) T#6nfcfc£*6o4 7 zus&Wc^vyz 
u>iBi»tt*in*.*. K«tt«2«mat^SHk*«iD 

7mg («* : 9 3%) fej|fij|6S£LTi§*. Si^ : 
14 3-1 45T: 10 
[0 0 9 5] (4) (I I 2b) 

(3) -«ISftfcffr&»7 4 3 5mg£9 5%^#;<* 
y-MCjgjBU 1 0%/\7?VAB®k4 Omg^fflgi: 

?v>frt>mm&hTW&fc&® (i 1 2b) <nm& 

8 Omg («*: 7 2%) : 2 0 9 - 

2 1 lt5HIMMffli (%) CwHiafofotl/T 

IfJMt : C, 55. 38; H. 4. 65; ft 21. 53 20 

^fflfil :C,55.08; H,4.54; ft 21. 24 

NMR (ds-DMSO) 6 : 2. 73 (2H, t); 3.90 (2E, t); 

4.51 (2B, s); 5.93 (2H, s, NH); 7.06 (1H, d); 7.93 
(1H, s); 9.15 <1H, d); 10.07 (IB, s, NH) 
[0 0 9 6] 3-ZhP-6,6-^?Jk>^D^> 

* [b] e>j5»*±e (i) ~ (4) tmmzRisz- 

VZZtlZ&Q, 4-757-3- (3— fy**UV 
UA73y) -6, 6-x/^>^D^>* [b] tf 
Uv> (I I 2 e) #S&tl*. BA: 171-17 
4<C (#») 

TC^^Srfi {%) Ci4Hi6N402 ^LT 
ftgffi:C,61.75; H.5.92; ft 20. 57 
£8M:C,61.41; H,6.05; ft 20. 13 
NMR (ds-DMSO) 6 : 1.14 (6H, s); 2.52 (2H, s); 
2.61 (2H, s); 5.64 (2H, br.s); 6.99 (1H, d);7.80 
(1H, s); 9.12 (1H, d) 
[0 0 9 7] #^ffJ3 

3, 4-v75/-6-Xh^->^;^^;i/-5 > 6, 7, 
8-rh7kFP [1,6] t7»Uy> (1 I 1 g) 
<D£& 40 
(1) 4-7yH-6-X hjj^jkjirj^ 5, 6, 
7,8-rh7fcKP [1,6] t7f'Jy>-6-M 
8_ 

X^Jb 6 - Xh^>AM-^-4-tHo^y- 
5,6,7,8-fh7tHP [1,6] t7f'Jy>-3 
-^J^yl/- h3 g£**->ttfcy >2 lml^T9 

o^ranD^ass-rs. wflEKHu&aaiic*****. 

£n£v;*^JM^/>7£ H7 OmllCjg^LT* ± 50 



te§B¥5-2 8 6 9 7 3 
Kl. 7 2g£lD*T\ 7 0*CT3PSIBllD 

-\zxmmvx* »att©4-7^Hft^fts#*. - 

n*^^y-^3 0mIt**LT, 4N*Kfc#U»>A 
SftATSafcTlRIBBWb, 

Vmtb t 4 -7 v H- 3 -*^#>» JOliifi 1 . 
8 9g (JR$: 6 4%) #fcBfciVC#&n*. S*^ : 
1 7 1-1 7 5TC 

[0 0 9 8] (2) 4-7yH-6-XKyMfe 
;P-3- t - 7h*v;ftJl/tf-;V75 7-5, 6,7,8 
-fh7bHP [1,6] j^£Uj£> 9. 

(1) X%t>tltc{\:£m 3.4gftfh7tKP77 

>ioobik:*#u MJx^75>i.4 2g£jn 
AT, - l 0-- sricT^nn^Kx^H. 5 2 g 
^ITT5. HflSfcTlWpmaWUfcO'fe, 
A7i^H3. 81g$*l 5Dlfc«a>LfcS»£MT 
U 0tJfcTl»IB«#"r*. E£*&S£ESffibT8 
S^**jDATllfl:^^Iy>TJftHi"rSo ifflftSv^ 
nnx*>8 0mi<h t -:/*y-;M OmlfcjgfrLT, 

h + v^;b#x;i/7a J4t£®)9_ 3. 3 8 g (IR* : 7 
9%) «M£l/t»*. »£: 1 44-1 4 5*C 
[0 0 9 9] (3) fetl (I I 1 g) 

(2) T^*fc{t&&I_9 3.30g^fb7tHP7 
7>/X$J-)l> (1 : 1) 1 0 Om\\zmftbfr<D%, 

mtt? on r*a*3. 1 5 g*5N*»fc^hu 

^A4 0nlt*5 0mliCStf>L£i§«£-- 1 O'CICTS 

oMTiTt^a o < c(cT2o^}t»b^ mm 

ttlU*^b^5 1 l/>l 3 o miles* U h'J7;i/ 

m&ttm&mvxn$n%Bmzmi'k&yk*Mzx. 

bT> ^^y-;ni»wi/fcos, g&£fi*6LTBW 

( I I 1 g) 1 . 9 8 g OK* : 9 0 %) 
£LT»5. : 1 7 1 - 1 7 4<C (5WS) 
7C*»«ffi (*) CiiHufofctl/T 
: C, 55. 91; H.6.82; ft 23. 71 
*«HI:C,55.68; H.6.59; ft 23. 79 
NMR (CDCU) a : 1.31 (3H, t) ; 2.87 (2H, t); 3.0 
5 (2H, s, NH); 3.75 (2H, t); 3.99 (2H, s,NH); 4.21 

(2H, q); 4.42 (2H, s); 7.86 (lfl, s) 

[0 10 0] X^)l> 4-tHP+y-7,8-ykH 
□ - 5H- tf^y [4,3-b] fc^Uiy>-3-^;^ 
*->U-h*<fct;4-t HD+v-7. 8-yk Fo- 

sH-^tr^y [4,3-b] truv>-3-*;p* 

*->l/-h**n*n±E (1) - (3) £HSHCK£ 
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#IH¥5-2 8 6 9 7 3 



30 



StStftftll (I I 1 b) *3<fctf (I I 1 f) 0tft& 

[0 10 1] (I I lb) :##«lT^*Ufc (I I 
lb) £Hi;*tt«S*Lfc. 

[0 102] (I I 1 f) :HjS6 6-6 71C 
NMR (CDC 1 3 ) 6 :2.90 (2H, t) ; 3.06 (2H, s, NH); 

3.13 (2H, t); 3.57 (2H, s); 4.03 (2H, s,NH); 7.85 

(lfi, s) 

[0 10 3] S#flH 

(I I 1 b) Ogja^Jg^a i0 

3-ray-7,8-vtFn-5H-t:^y [4,3- 

b] tTU^>l. 5 0 g^i6fc^^U>4 5illClS» 
jtoATHHlTCl 5»IBa»T«. 

» s*i*a«ii£ 7* h >— f v tr^x-wi* 6 

B&HLT3- h^y)Vta7±^)l7^/-7 t 8- 
HD-5H-tf^/ [4,3-b] fc?Uv>0lga 
2. 1 4 g (JR* : 8 7%) ZOfll. 5 5 g£*2? 



i . e 3 g ^io^r^fiT 2 . 5 &*raii#T£. 

jg^*lCX--f;i/5 OmlfcjtoATffiffiTStelifcttlS 
U 3-hU7;^n7-fe^;i/7^/-7, 8-vfcH 
P-5H-tf^y [4,3-b] 
HI. 5 8 g («*: 9 6%) ^Sitim ^CO 
[*K 1.5 6 8 g£f8««K (d = l. 5 2) 9. 4ilfc 
m?LT, 5 5tCT6Mttm EJfc*£«ffi*8 
LT, 7>^X7*£iD;LT> 7JV*Utttl/T, Sfi 

^/-4--hD-7,8-vtHn-5H-tf^/ 
[4,3-b] tTUx>- 1 -t*'>F (I I 1 b) (7) 

sfejeao.8 5g («*:6 7K) jinttn 
^tx^ wi^-^s^mTftenfc (i 1 1 

b) tHRLfc. 
[0 104] ##fli|5 

3 -7^/-4-^DD- 5, 6, 7, 8-fh7bH 
D^/UXIIIl ajg^g 
Mfc2 4] 



Ph 



(10) 



* CO 




(Ji=r rNMe 2 




(12) 



(11 a) 

(1) 4- (y^D^-fe>- 1 — f^7$/^^U 40 
» -2-7x^-5 (4H) -m^DXlO ) 
1 -*^*y y- 1 -y^D^t> 36. 8g £4-7 

^Vy~ 2-7x-Jk 5 (4H) -;t 
> 36g 58. 5g ^iUA?Sfi»65t:Tl. 5U#ffl 

;b 90nl £JoAT*»&, #rfflL,£«*£»RU 
ttdOX&Jtfiieil 39.8g(78X, MA 155-157'C (» 

M) ) - ®MBttif < &R£\zm » 
MesftiLms i56-i58r am) ©aoxDjtfi 50 



7C*»#r (X) Ci 6 Hi6N 2 02 <hUT 

tfSM:C, 71.62; H, 6.01; .N, 10.44 

^ifi:C, 71.34; H, 6.05; N, 10.30 

NMR (CDCh) 6 :1.71(4H, m), 2. 18(4fl, n),*5.45(lH, 

■), 7.26-7. 49(3E, ffl). 7.67UH, d, J=14.0Ez), 7.92- 
8.03(2H, n), 9.05(1H, d, J=14.0Hz, NH) 

[0105] (2) 3-*>*M)V7$J-5, 6, 
7, 8-xh^hHa*/U>-4 (1H) -^Xll) 
ft^ft(lO) 36.8g £N-*^-2-I£dU F> 55nl 

^ftiA, tgfi 205t:-c3o»iiBD«aBrrs. 
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Tfl:£«<ll)0tt* 33.6g(91« Z<D&&\m 

;-frfr$nt&&LXM& 408-410^0^ 

(%) Ci 6 Hi 6 N2 Oi tUT 
§f*«:C. 71.62; H, 6.01; N, 10.44 
£8HI:C, 71.58; H, 6.01; N, 10.49 
NMR (da-DMSO) 5 : 1.45(2H, m), 1.60-1.65(28, 
m), 1.79(2H, m), 2.73-2.78(4H, m), 7.52-7. 63(3H, 
m), 7.87-7.92(2H, m), 8.550H, d, J=6.0Hz), 9.39(1 
H, s, NH), 11.44( 1H, br d, NH) 

[0106] (3) 4-#PP-3- (N, N-z?* 
9)V7^y ^U>7^/) ~ 5, 6, 7, 8-fh7 
bFn*/'J>(i2) 

fc£*(ll) 5.36g ^y^?;WA75H 26ml KH 
■l)JS«ft-10— 5tT»TT*. leg® £T 

* f v >mmz£ d Kttfecfcr;^ r 

ft*. «E»«bTffSn*a**7^5±*5A^D 
Thi^7-f teftU ^t^5 1 l/>/7irh^hu;K4 

o : i) * s s nzftmfr {t&«j(i2) 3. 7 * 



52 



0-0 



*3g(79S, MA 62-64'C) 
7C«»W (SO CitHiefoCI tbX 
H-Sfi : C, 6 0. 6 2 ; H, 6. 7 9 ; N, 

17.68; CI, 14. 92 
^ffl© : C, 6 0.7 0; H, 6. 8 3 ; N, 

17.75; CI, 14. 77 
NMR (CDCh) 6 : 1.79-1. 87 (4H, m), 2. 77-2.88(4H, 
m), 3.06(6H, s), 7.45(1H, s), 7.90(11, s) 
[0 10 7] (4) 3 -7^y-4-^PP-5, 
10 6, 7, 8— rh7bPP»yU>(1Ill a) 

fc£«(12) 3.60g £3NflSK 25ml KSfrU fssioot: 
T!1.5RfflttJMMFr*. fi*«S7> : en7*T7^ 

K^ffim i§&£@i£L ft&tt(IIll a)®ftfi&ft 
2.61g(94X, MIA 114-117*: (##) ) £#5. 

115-lirC (#*) 
7C*»«r <%) GHnNzCI <hLT 
20 WJM:C, 59.18; H, 6.07; N, 15.34; CI, 19.41 
Hjfflfil:C, 59.05; H, 6.03; N, 15.30; CI, 19.32 
NMR (CDCh) 6 : 1.78-1. 87 (4H, m), 2. 72-2.85(4H, 

m), 3.9K2H, br s, NH2), 7.96(1H, s) 

[0 10 8] ##096-8 



[ft 2 5] 




<Dft£&£#<5. 
[0 10 9] III1 b (X=0) : mmi6) 
Ht£l25~127t 

jcm«r (%) CsfofcOCI tl/T 
ffl-ff«:C, 52.04; H, 4.91; N, 15.18; CI, 19.20 
HIHttrC, 52.08; H, 4.88; N, 15.12; CI, 19.44 
NMR (CDCh) 6:2.91(2H, t, J=5.8Hz), 4.00(2H, 
t, J=5.8Hz), 4.00(2H,br s, NH2), 4. 75(2H, AB-q), 8. 
05(11 s) 

[0 1 1 0] III 1 c <X = -CH 2 CH 2 -) : (#% 
0517) 

144-1461C 
Ttmtir (%) CioHi3N 2 Cl thX 



fWfi:C. 61.06; E, 6.66; N, 14.24; CI, 18.02 
SttMhC, 61.06; H, 6.63; N, 14.25; CI, 18.14 
NMR (CDCh) <5 : 1. 60-1. 72 (4H, 
40 m) , 1. 7 9 - 1. 8 8 (2 H, m) , 2. 9 
4-2. 9 9 (4H, m) , 3. 94 (2H, b r 

s, NH 2) , 7. 84 (1H, s) 
[0 111] I I I 1 f (X = S) : (#%0*J8) 
fb£ 129—132*0 

Tmftft (%) CaH 9 N 2 SCI tbX 
W»fi:C, 47.87; H, 4.51; N, 13.95; S, 15.97; CI, 
17. 66 

^fflfirC, 47.79; H, 4.52; N, 13.93; S, 16.10; CI, 
17. 52 

50 NMR (CDCh) 6 :2.92(2H. t, J=6.2Hz). 3.15(2H, 



-1071- 
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33 34 
t, J=6.2Hz), 3.84(2H,s), 4.00(2H, br s, NH2), 8.02 *7^J) -5, 6, 7, 8 -y h 7t HP*/ U XIII 
(1H, s) 2a-l)(DM 
[0 112] ##019 [fc2 6] 





(Ml a) 

3 -75/-4-^an-5, 6, 7, 8-rh7kH 
□ + yj> (IIUa)4.20g t&)i?> 1.96g 
^^P> 80ml Kt«*U *»«»TIC^V*+it7- 
;^-3-**#-;k*nu H 3.24g CDJfift;*^^ (4 
ml) *Htftl0Aaa*r2»IIHBM-S. B&MK*** 

inA«7>*-7*T ph io tv^uri o&m&w 

^Dtf^X-^-rft^LTHiSl 150-153TC <##) 
©ft;#»(III2 a- 1)<D*SII 5.9g (920 £ 

CI 



(F2a-1) 

^bf;Ux-7 1 ^/a[fb^^l/>TS«ga-r^^B[^ 151- 
I53t KM?) oft&ttftfttft&ns. 
7c*#*r (%) C13H12N3O2CI £bT 
frg«:C, 56.22; H, 4.35; N, 15.13; CI, 12.76 
3tSMt:C, 56.12; H, 4.41; N, 15.26; CI, 12.91 
NMR (CDCU)d : 1.85-1. 91 (4H, ■), 2.78-2.85(2H, 
m), 2. 92-2. 98(2H, m),6.94(lH, d, 1=1.6 Hz), 8.56 
(IE, d, J=1.6Hz), 8.96(1H. br s. NH), 9.380H, s) 
[0 113] 0-1 4 

Mt 2 7] 



(II) 

##«9iB*fCLT, »fcT*fc!Uy>«l»* (III 

1 a) , (III 1 b) , (III 1 c) , (III 1 f ) *6KT 

[0 114] III 2 a- 2 (X = CH 2 ; R=3-*3\fc 
-5-<V***!/U^) : (##011 0) 
BW* 138M39TC 

7C*»W« (%) C14H14N3O2CI ttT 
frJMt: C, 57.64; H, 4.84; N, 14.40; CI, 12.15 
XMI: C, 57.53; H, 4.82; N, 14.46; CI, 12.37 
NMR(CDCb) 5:1. 8 8 (4H, m) , 2. 4 40 

2 (3H, s) , 2.8 2 (2H, m) , 2. 
9 5 (2H, m) , 6.9 0 (1H, s) , 
9. 3 5 (1 H, s) , 9. 5 7 (1 H, b r 
s, NH) 

[0 115] I I I 2 b - 1 (X=0 ; R=3->f V* 
*UVU;» : (IMWIM) 
Bt£ iso-isit: 

7U*##r (30 CizILoNa&Cl tUT 

tt£«:C, 51.53, H, 3.60; N, 15.02; CI, 12.68 

:C, 51.60; H, 3.60; N, 14.97; CI, 12.93 50 




(12) 

NMR (CDCh) 5 :3.04(2H, 1, J=5.8Hz), 4.06(2H, 
t, J=5.8Hz), 4.81(2H,AB-q), 6.95(1H, d, J=1.8Hz), 
8.57UH, d, J=1.8Hz), 8.94(1H, br s, NH), 9.47(1H, 

s) 

[0116]III2c — 1 (X = -CH*CH 2 - ; R = 

3->fy***7«j*) : (mm 1 2) 

115M161C 
jtmfttii (%) CnHnfoOiCl tLX 
ft£^:C, 57.63; H, 4.83; N, 14.40; CI, 12.15 
X*ltt:C ( 57.93; H, 4.98; N, 14.38; CI, 11.89 
NMR (CDCh) 6 : 1.63-1.76(41 m), 1.71-1.92(2H, 

■), 3. 03-3. 13 (4H, b),6.94(1H, d, J=1.8 Hz), 8.56 
(1H, d, J=l. 8Hz), 9.00(lfl, br s, NH), 9.31QH, s) 

[0 117] III 2 f - 1 (X = S ; R=3--fV** 
*!/UM : (mm 13) 
lt& 155~156*C 

7C$#8t (%) Ci2HioNj02SC! tLX 
tr*fi:C, 48.73; H, 3.40; N, 14.20; S, 10.84; CI, 
11.98 

mHM:C, 48.58; H, 3.48; N, 14.22; S, 10.75; CI, 
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35 



36 



11.99 

NMR (CDCh) 6:2. 98 (2H, t, J = 
5. 8Hz) , 3.2 9 (2H, t, J = 5. 8 
Hz) , 3.9 0 (2H, s) , 6.9 5 (1H, 

d, J = 1.8Hz), 8.57 (1H. 
d, J = 1. 8Hz) , 8. 9 8 (1H, b r 
s, NH) , 9.47 (1H, s) 
[0118] I I I 2 f-2 (X = S ; R=3-*^;i/ 
- 5 -^VJt+IJVU/M : (mm 1 4) 
j»£ 172-173*0 

7C*»tt (%) C13H12N3O2SCI tbX 

H*»®:C, 50.40; H, 3.90; N, 13.56; S, 10.35; CI,* 

N— 0 

w 



* 11.44 

^«M:C, 50.58; H, 4.01; N, 13.47; S, 10.35; CI, 
11.52 

NMR (CDCI 3 ) 6 :2.42(3H, s), 2.98(2H, t, J=6.6H 
z), 3.29(2H, t, J=6.6Hz), 3.90(2H, s), 6.92(1H, 
s), 8.58UH, br s, NH), 9.44(1H, s) 
[0 119] ##gjl 5 

4 3 - (y^y (3— rv^^/UJP) ;* 
^yyj^y) -5, 6, 7, s-T-h^fcFn^y u 

20 XI1I3 a - l)CO£$ 
Mfc2 8] 



N — 0 





(I2a-1) 



(I3a-1) 



fc£«(III2a-l)5.55g t PCls 6.97g Zmtt? *g(92*)£*§£„ ^CDig^^S1-^^< *^tCffl^ 



l/> 60ml ^fiD*. ££ICfcfU^> 1.60g £}TFLT 
4.5^ii^-r^>. ^^^U^?&3U^3.6N7> : Er: 

7/-ryyD/v-;^?g! 140ml ^-30 — is^tcmg 

SSJC** 50ml tmk*W> lOOnl £lD;L «7 
>^-7^C7? pH 10lCl-§. ^©S^fe^fiTl 5# 

ltl§ 160-163^0 3 a- 1 )£>*£& 5.1* 

« / 
NH 




HJSfibTB^ 162-164t:(DMfijlSaS:#$. 
7C*»W« (%) C13&3N4OCI thX 
frJMt:C. 56.42; H, 4.73; N, 20.24; CI, 12.81 
SHBttrC, 56.53; H, 4.91; N, 20.27; CI, 12.72 
NMR (CDCh) 5 : 1.83-1. 92 (4H, m), 2.78-2.86(2H, 

m), 2. 89-2. 95 (2H, m),5.38(2H, br s, NH2),6.98(1H, 

d, J=1.6Hz), 8.07(1H, s), 8.49(1H, d, J=1.6Hz) 

[0 12 0] 16-20 

Kfc2 9] 



(in 2) 

;b#-^75/8## (III 2 a) , (III 2 b) , (III 40 
2 c) , (III 2 f-1) , (III 2 f-2) frS 

[0 12 1] 1 1 1 3 a - 2 

-5— f y***r/u;W 

206-208 *C 
7E*#*r {%) C14H15N4OCI tbX 
frJM:C, 57.83; H, 5.20; N, 19.27; CI, 12.20 
*jBM:C. 57.80; H, 5.22; N, 19.16; CI, 11.91 
NMR (CDC 1 3 ) 6 :1.84(4H, n), 2.38(3H, s), 2.83(4H, 
id), 5.50(2H, br s,NH2), 6.84(1H, s), 8.02(15, s) 50 




(X = CHa ; R=3-^^;U 
: (#%«16) 



(103) 

[0122] III 3 b - 1 (X = 0 ; R=3-^7:** 
tfl/'JAO : (##W1 7) 
M,« 195-1961C 

%*»Sf (%) C12IL1N4O2CI tbX 
H-^MrC, 51.71; H, 3.98; N, 20.10; CI, 12.72 
HSIfitiC, 51.49; H, 4.03; N, 19.95; CI, 12.66 
NMR (CDCh) <5 :2.99(2H, t. J=6.0Hz), 4.04(2H, 
t, J=6.0Hz), 4.80(2H,AB-q), 5.45(2H, br s, NH2), 
6.98UH, d, J=1.8Hz), 8.15(1H, s), 8.50(lB,d, J=l. 



[0 12 3] III3c-l(X = -CH 2 CHi-;R=3 

— fv***yy;M ummi 8) 
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M& 197—19913 

7C*#ffi (X) CnHiifoOCl tLX 
WJWtrC, 57.83; H, 5.19; N, 19.26; CI, 12.19 
^»!«:C, 57.57; H, 5.28; N, 19.11; CI, 11.91 
NMR (CDCh) <5 : 1.63-1. 93 (6H, m), 3. 04(3.09(4H, 

in), 5.4K2H, br s, NH2), 6.98(1H, d, 1= 1.6Hz), 
7. 96 OH, s), 8.49(11. d, J=1.6Hz) 

[0 12 4] III 3 f — 1 (X=S ; R = 3—f 7**1t 
*/VM: (##0119) 

1H£ 190-192T 10 
jumttVr (%) C12H11N4 0SC1 LLX 
if-JMiC, 48.89; H, 3.76; N, 19.00; S, 10.87; CI, 
12.02 

*SHI:C, 48.73; H. 3.75; N, 18.74; S, 10.85; CI, 
12.32 

NMR (CDCh) (5:2. 9 7 (2H, t, J = 
6. 2Hz) , 3. 24 (2H, t, J = 6. 2 
Hz) , 3. 9 2 (2H, s) , 5. 4 6 (2H, * 

N-0 



38 



ay 

(B3a-1) 



1 b r s, NH2) , 6. 9 8 (1H, d, 
J = l. 8Hz) , 8. 1 3 (1H, s) , 8. 
5 1 (1H, d, J = 1. 8Hz) 
[0125] I I I 3 f-2(X=S ; R=3-^5 L ;i/ 
-5--fV***yUJM: (##032 0) 
Ht£ 194-196T: 

56S#flr (%) C13&3N4OSCI tLX 

anm : c, 50.56; h, 4.24; n, is. 14 

^8H6:C, 50.63; H, 4.13; N, 18.07 

NMR (CDCh) 6 :2.39(3H, s), 2.96(2H, t, J=6.2H 

z), 3.22(2H, t, J=6.2Hz), 3.9K2H, s), 5.36(2H, br 

s, NH2), 6.85(1H, s), 8.11(11 s) 

[0 126] ntfoW3 7 

2- (3-<VtWJiW -6, 7, 8, 9-fF 
7bHD-lHH 3^'/ [4, 5-c]*/U> 
(I a-7) 
IflS3 0] 



N-0 




(I a-7) 



ffc£» (III 3 a- 1) (##0U 5iCT£j5£) 2.00g £ 
N-^^;U-2-tfDU H> 18nl Ojg-&«*»fi 205 

>*MT»9U ffai"r^^S^»^L,T{b^*(I 
a-7) <Dtm& 1.838(911, MA 263-7<C (##) ) 

SlMtfl-rafcMjft 265-269t: (##) 

7C*#«T (%) CnILaKiOCl-l/2BfO <£ UT 
frSfi: C, 5 4. 6 5 ; H, 4. 9 4 ; N, 

19.61; CI, 12.41 
%mm: C, 5 4.6 4; H, 5.14; N, 

1 9. 6 7 ; CI, 1 2. 7 1 

z. <Dm»m*nmz & d mm&mztz t^Mm 3 2? 

[0 127] g£W3 8^4 2 

Mb3i] 




(113) 



(I) 



^mmzi tnmzLx. vt&m on 3 a-2)(## 

Wl 6lCT£j£) , (III 3 b- 1 ) (##«17l:T6 
A) , (III3c-l)(##Wl 8l:t§«) , (III 3 f 
30 - 1 ) (##0$ 1 9 yzX&lgdfrttftttfc&m ( I a 
-6)(S«tW3 8) , (I b-7)(**«3 9), (I c 
-6)(»H«4 0), (I f-l)(3tt#!4 1)*W5. 

£nt><Dfc£®o)m\*, *n?nmmmi 6, mmm 
2 5, mum 9, ^««3 ixw&Ltz^mt-m 

Lit. 

[0128] sfc, ^js«3 itmmzLxvcsm ai 

13 f -2)(#*«2 0KT&J»jfc&2- (3-*3MP 
-5-^V**»y»JJW -1. 6, 7, 9-fh7t 
HD^$^/ [4, 5-d] ttMvJ [4, 3-b] 
40 b!U^>i6»Jfi(I f-2) (X=S ; R=3-*^- 
5— fV***!/y/k «M4 2)*»i. 
H£ 244-2461C (#*) 
7Cff&#*T (X) Ci3Hi 3 N4 0SCl £bT 
ttJM:C, 50.56; H, 4.24; N, 18.14; S, 10.38; CI, 
11.48 

mmmic, 50.39; h, 4.35; n, 17.85; s, 10.33; ci, 
11. 37 

NMR (ds-DMSO) 6 : 2.41(3H, s), 3.12(2H, t, J=5. 
6flz), 3.38(2H, t, J=5.6Hz), 4.25(2H, s), 7.48(1H, 
50 s), 9.35UH, s) 
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39 

co 1 29] mmm43 

2- (3-<1V**D-\rVM -8-^7- 1, 6, 
7, 9-fh7tPn^f [4, 5-d]^fcf7 

/ [4, 3-b] tfUv> (I f-3) 
[ft3 2] 




if? 



(I f-3) 
f-l)323mg <D*9 ;-M30m\mitL\Z** 
«3**8W-MJ*A289ing 0*S»(3ml)£i«Aafi 

t4p*iiij«im-*. s*»t©isa*«»jb, 

7 - fctt U >DD A / * * / -)V (15 : 1) 3^ & tt 
ffi<SnSfl«#&fls£4IK I f - 3)<0Sifiil6fi 326mg(9 

5X) ^«iea^iiKx5 1 ;i//^^y-;i/jo^s ^ 

HftLTKja 210-2121C ©fc^*(I f-3) 

7C*»«f (%) C12H10N4O2S tbX 
trJMliC, 52.54; H, 3.67; N, 20.42; S, 11.68 
Slfi!lffl:C f 52.45; H, 3.90; N, 20.18; S, 11.43 
NMR (d 6 -DMS0) 5 : 3. 16-3. 42 (4H, m), 4.38(2H, AB 
-q), 7.26UH, d, I=1.6Hz) f 8.870H, s), 9.23(1H, 
d, J=1.6Hz) 

C0130] mmm4 4 

2- {Z-4V**WVM -8, 30 
1, 6, 7, KD^raffV [4, 5-d] 

^br^y 14, 3-b] h-u^>a@g^(i f-4) 

Hb3 3] 




its® (i 1 1 2 f - 1 ) mnm 1 3 kt^jS) 592^ 
<Dmt t^vy (35m 1 ) mm\z wv&% s#g 1. 4 

2g £*#T(C}JD;l> £&T6i$PiB«#*r3. 
-e*»8fe»T<5t, 4-^7PD-3- (-f V 

;p-3-#jv#xjU7^/) -1, 6, 6-HJ**v 

-7, 8-vt HD- hH-ttZy/ [4, .3-b] 
hTUv^OteS 670mg(98%, B£ 218-220^ ) 
jWS&HS. COD^fa 460mg ZMfct^Uy 92ml IC 50 



#^¥5-2 8 69 7 3 

jg*>U -10—5'C?Zftfl:U> 0. 26ml ©SMb^U 
>(0.3d1)SSS«TU 0-5'CT5f$ratt#-r£. * 

ttumtttjife &K&fl£u 8»s7;i^** 

d h^x-x;W30:l)fr 4 a 

n-3- MV***!/-^-3-*^#=/k75y) 
-6, 6-5***7-7, 8-^kHa-5H-?-*tr 
57 [4, 3-b] lfUy>Oj8fi 330mg(75*, gkfi 2 
00-202*0 £#3c £<Dfc£«J&B»Kl/T, ffr&»(I 
112 a- 1) (##«9ICT^) Sft6*(Ia-7) 
JC*S«-4*j56(##«l 5fc<fctf£Jfi{*l3 7)fcH«£ 
UTfc&«(I f -4)*{»*. 

199-202^ 
TtMftVx (%) CuILifoOaSCl-HiO <hLT 
trgM:C, 41.80; H, 3.80; N, 16.25; S, 9.29; CI, 
10.28 

*fflHl:C, 41.53; H, 3.74; N, 16.16; S, 9.12; CI, 
9.99 

NMR (d 6 -DMS0) 6 :3.73(4H, s), 4.93(2H, s), 7.40(1 
H, d, J=1.6Hz), 9.33(lfl, d, J=1.6Hz), 9.38(1H, s) 
[0 13 1] 

-izi&stz z t&tT\z& znx^z&mo&mm 

fe<0J&^, TLmtb\Z®<h<D£TZ<Dm&\Z&^TXT 
<D&5fr94 7\Z#m'C£ZZ.tt)W*>ftTtoZ. 1) 

«) , 2) «#7=f-Xh <afc«tt*«ffffl) ■ 3) 

4) MOA-X'7^Xh WWttttJtJtffffl, 

m*m®jfttfMi. mumm) , 5) s^-f > 
v-fr<Dmmizm\stzmmmm&z>w*®&m 

<D&2 lCcfc^T»9JT€r * d <h fcft £ftTV>5 [C. Braes 
trup et al.,Biochem. Pharmcol. 33, 859 (1984)], -f 
>A*-X • 7:Jxx'h®-«T***^ 
U>-3-*;U#>« (B-CCIO #»«©K1g-¥S 
fT»£«3rr*::£:, &3Wi7:ixXhT&£v7if 

x • 7r/nx h ^fRiaitt^jtc^ *)%z>z ttmm^nx 

\i*Z> [M. Sarter et al., TINS 11, 13 (1988)] . EU: 

>^^fxx hfffflSr^-r^t>©tt'<>y> ? 7-tfhr>(z>ia 
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[0 13 2] KTlC*56Wft-&*lCt3^T©tt*W** 

Risen 



Moenler 4 Okada, Science, 198, 849-851 (1977)©^ 
SsS-aScXLTfrfcofc. 1 1~1 3S^©^X^ 

U h U^A&B^T-tf^AWftgWilg 

&. BPS. 2nM©hU^ASS8->'7-tf^A*J<}:tX5~ 

6 a©aw^Sfc*l«fc£«©*»jfc;£ii& o -c-e 6 
$50%m%mm (ic 5 „) ^tcHJ^Ag 

^7if^A©#tt£lfc ttd) *3J;tf«& (L) tf^ft 
^^©fflJM^ft (Ki) tmrz. iB*5:T!B^llC 

K i = I C50 -s- (1 +L/Kd) 

C*l] 





Ki (nM) 


I a- 1 


1 3. 7 


I a-3 


1.9 0 


I a-5 


3.46 


I a-6 


2. 1 9 


I a- 7 


1.3 0 


I b-5 


6.9 7 


I b-7 


2.0 9 


I c — 3 


6. 06 


I c-6 


2.2 9 


I c-7 


9.47 


I d-1 


2.5 5 


I d-2 


8. 94 


I e-1 


7.20 


I f-1 


0.44 


I g-1 


2.8 0 



[0 13 3] Bjftfflj 



10 



20 



30 



42 



ft, 2eBJ©«*^6*»fci*5Btft*5 0Xj»*W- 
£Jf!fi (EDsd) £Probit£T#&> TE©«fc«** 
bft. 

[0 134] 
012] 





ED S0 (mg/kg) 


1 a — 1 


7.8 5 


I a-6 


0. 1 7 


I b-5 


0.8 0 


I c-7 


1.05 


1 d-2 


0.74 


Ig-1 


3. 6 9 



[0135] tam 3 



ft. ^>fl/>fh7 9 0 ng/ks 

(ED50) £Probitj£T#a£>, TE©«ft«*^Ufc. 
»3] 



ED 50 (ng/kg) 



I b-7 
I d-1 
I e-1 
1 f-1 



1.2 7 
0.40 
0. 2 5 
0. 9 6 



[0 13 6] H±0±5te, *KWft-&««^> % y^7 



(51) Int. CI. 5 

C 0 7 D 471/14 
491/147 
495/14 



1 0 2 



8829.-4 c 
7019 -4 C 
F 9164 -4 C 



F I 
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